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DRAM*4v>IJDRAM*ltL/;y^f AL S I * 

a*-*-*. 

ra — O*i»#*«l±u*o-C» DRA 
MO^'Jt^ H"^MB 1 Ol«M I SFETQra 
y 'J a >g«-C* 1 0±ffi±-U» 

jsu pi A/ jei^oiitt, tifc*,DR AM<r>mm 

I SFET (nft^JVMISF 
ETQnUltrpft^MI SFETQp) 
&K i ±©16*R2±Kt*ttfcJMMH-> 'J a 
SO Ii3±i:Mt4. 
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tefflW- 1 1 - 2 3 8 8 6 0 



1 

[m*JSU DRAMOi'J'tJl'iMtSglO 
MISFETt, lltrK> J &y-feA'J& t T WttKEHSfL 

fc>*';-fc^r w^ifcwjgiacEestt, medra 

M<7)S3lllSSt"#2n^^2 <DM I SFETt^-tti 

^jftt£« ®9&%im. ttzit. mzm i u ± ir» 2 com 

I SFETCJoit-CliaaiJtHIM-OttOliaBIttK* 
2*t£H3 COM I SFET4*tSW*«i^t 

UtTESSlOMI SFETIi, HrE**«:**«>±®^Jg 
J* * tL, mJESS 2 H X 11% 3 COM I S F E T 11, huK# 

mFEHl COM I SFETcor- 3 

±b kj&s $ titz&mm* h % i> c t ^#15; t 1- * 

[W*«3] W*3tH2ffi«Oi|i*#*aiI»**T* 

*rE#ttfivy 3>«uw\ *5E*i*>mi sfeto 
twehiomi sFETcy-nfii, jM4->y3> 

1 15 J?|sI^<Ott*Wi!c i *^«K*» <b & £ i t 
t -T * SS^So 

f!E«2fc±y f *3<OM I SFEToy- h*ffili, #• 
*£ B B B v 'J n vK, #g B B B v y 3 > §UJ J: l>*-?- co±ffi K» 

s?n/:Mv'Jt-f ks> 2fc<±; #& B B B ->y 3>jg 

of, 

lHrE£l&Jl->y 3>KUI4» t(rfi*2 * fcii*30M I 
SFETOV-7. • K W >«tt*»fi£+43F#6tt¥* 

fllEH2i3.tU f S&3<OM I S F E 7<OY- Mgli, X 



tfrE&*R*«i£1-*#*H±, * >4fc«4* y 

iFEJ^ailli&tfcllffcaillE&li, nft^MI SFE 
TiSXVpfrKfrM I S FET^fci+SffiliM I S 
FETEK4-±#:i:i-*ilSST-*4w t *«*i:t** 

i o ] is*jI i - 9 ofir*i3j»-JHUE*o# 

lIUEtiS 2 is i 3 COM ISFETOV-*- KK> 

[Sl*ai l] DR AM<0>< ;v*S4R1"& HI 

COM I SFETi, fEX'J -feJ^T WtKUEfiS 
flfc > * V -t fl< T U -f flitcOiSia USES £ *t, ItJE D R 

20 AMcojsaiae&K-g-s *i*H2 com i s fet t zm-r 

M I SFETCjOit-Clia»ll@»"€-«>*h«>lfc«EI*K 
-&4tt^H3 COM I SFET**1-**i»fr*fIll]S&^ 

(a) ¥mw&w.<D£.wiz®.mmzfiti&L, mtz&mm 

( b ) «TE> t'JWM flMco hHE#*S b b b > 'J 3 > 

30 t^m 

(c) mlEllttl$tt/-*^ttlSco±Mi3J:U f HtiE*-*S 

(d) WE*i*fls**0±ffiK*rE«l <&MI SFET 
L, HJE**S b b b v y 3 UiWE* 2 £ -t IT* 3 

<OM I SFET^Mt^m 
( e ) ffEH 1 <0M I S F E T<0±^lctfifE^!RfflSffl 

"0 1 2 ] W*JI 1 1 E«<0¥SHMfc«l)l»«« 

cO^it^'ffiT-^oT, 

me (c) ieu*»t4«rE#«fiyy 3 yjs^o*?- 

»J5tfH*<0?gfiEli, HtE*fe*f^^ii-r^!S^tilE*^ B B B 
v'J 3>»lC3BJSLfc«, «rE»*»*atr«ltil** 
fS L, buE^*S b b b -> y 3 >«±o«fE*ft*SH«r»*'*"4 

Hico^fs, ttzit, miKmit (locos) &&m*<* 

50 [0 0 0 1 ] 
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«**t^<0J^tt*K|»U DRAM (Dynami 

c Random Access Memory) fc^S*IJfflIIg]8&i ^tifraSIJS 

[0 0 0 2] 

iRM I S F E T b*tLlZ]£9\ifr&&2i%tz 1 oo**/* 
t*fe«jat**L&o Z<Dtzib, DRAM03feffS£ 
*<i-*-i:«iJt«fl9S«T*0. Sll^SIO^ 
yaB-T-SrflljKi-ii t^T-^ 2> 0 U:^T, DRAM 
12. > \£a. — 9(n* > . >^y 

— «:IBJ»iDRAM4:*B|— :/fc*«U «£ 
D*^^rAttl6tHa-eS&^f ALS I (Larg 
e Scale Integration ) <kOS$i ? J[JoTV>-6 0 

[ 0 t q 0 3].^OA.^i^|fe«^ AttSfcD,R.AM.*>^>> 
li^fALsili; Wv'JavJS <*»*:> y 

U ^^^v 1 J3>*««ffiHJgj3iL7tMI SFET 
U^T> Aj^MI SFETtv^) -efi, fOV-^ 

*W^MI SFET<0»ft*5a^E*5?HtC«: 
*o Sfc, ^>^MI SFET^»f-t*/I/fttftO. 

[0 0 0 4] — fciilf, B«59*l 1^30 
B. Att«Mf. TLS FW^J . 

p 3 8 7 £K«S*VCV*£ J: 5 MI SFET^SO 
I (Silicon On Insulator) *«UJgjatf <b 
ftrv^o SOI*S^JgjftS*ifcMI SFET (JSl 
T\ SOIMISFETit^) UJ\ ttKL 

&o SHcoSOIJf WIWhv'J^ 

[0005] dr AMii, mmmmm^F- 1 lx 

A tc Ji*flt«fflrofS«F4¥tt * |fo±-r £ i <h tf^gr* 
0, ^^eV'fe/l'IRfflOMI SFETOf+*)HB'J- 

ir^i/^UltMicftlKSfta^.^U-fe^aWM I S FE 
TOL#v>ffi«EE«i**n Vt, Jgi2@5SOM I SFET 



4 

ii^M I S FET*^LT*»««*n»*ifcv> J: 9 U 
[0 0 0 6] 

>««SI±i:MI SFETt»*t4±EtE*a*i: 
UDRAM^v^f^L S I T^i> mZ<Ot 

U SOISftiCMI SFET^MLTDRAM^ 
[0 0 0 7] SOIMISFETt:i3V^, ^fc < t 4 

i*aiiK aur, -^j;?«o#g B B B yV3>i 

±l:®fiS*LfcSOIMISFET-Cli, ^O^ISmfi: 

-V.^^4Sl7D-T.>f >^St SOIMISFET 
20 *«|ftf^i-&/-*, SOIMI SFET^ltCTtS^ 
f§«7$ ? /h£ < D R AM^SftT'lt >*'J-fc^* 

f\ 4>fc< £ <> >^y -fe;voaiRfflM 1 sfetcso 

IMI SFET*fflv^t> Sc3eLfc>*yilift**|« 
[0 0 0 8] ^MMMUT^y'J 

S*tfc#y ^^;^SOIMI SFETICfflv^*^ 
30 #g B B B yiJn>(7)iia(i, »ftXS<OS«S*fe p*^ 
t^WI SFETil^pI^y'J^y, n * * 
^M I S F E T IZ ti n SS^ftS > y 3 > t ~t h CI t 

->y 3>ott*HBre»4 !k W*'>'J3>oftW 

^Wnl(7)^4. 1 5 e V. pi^fM. 
1 5 e V-C** 0 Y- h«ffiOtt^H»t«tt««*« 
ft+ i'/'ja >^ Ott»M» <h «Oii:J;WlSFET 

nft^il/MI SFETt:nl^ B B B y'J n>*r 
40 ioi:^ pft^MI SFE 

ii. MI SFETOLI^ftE^i< ^oTx>;n> 
> h^e- KOMI SFET«:f»4 0**Hliir»-& 0 
DR AMO>-=ey -fe^oaiRM I SFET«h LTIi V t 
h ^ 1 V (SiRM I SFET#nft*^MI S F E 

DR AMOii^M I S FETi LXi±Ut L < 
-73> DRAMO^^'J-feWSiRMI SFET 
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<Di.7 ft**-Ct2, - KiSfc-eoWIHSBE**;*:* 
<ft«K 'j 7 u y/i4lttil 

[0 0 0 9] $ c, i- % fe*SJ|±<?>JM$ A~> 'J =J 
^*£-£> • Kl"f >Jf£>v- F J&ia^itS < & *K 

[0 0 10] *3kWV>EMl*. DRAMittSfff 
^^ES&^M^JSv^-r , S0I1S1WMI SFETW 

[00 11] tt, $^^<0|65li, DRAM^t 
IMI S F E TO L ^ </>«EOW»tttl«l±t 
[0 0 12] Ztz, *$kW<Otil<DBm*. DRAM** 
I SFETO*SO^«*IS«'*<t4-t4<, * 

CI (h J) <2> o 

[0 0 13] ttz. ^§|B^<Dltfe01fit)!±, DRAMit 

[0 0 14] *»WOflfeOlfl*H4, DRAM** 

1 M I S F E T Offiffc* jgifc * ttJM- * tt* * * 

[0 0 15] ^:%^<Ot!fIfift^0 f l--€-W'flfe<OB6<ji:»rSa 
ft*l#W2, ^iSffl^ia&is iO-W-f-Uffi^'b^^^^ 

[0 0 16] 

[ISII £ ff&l" * * ] *SI U is v > T P»3^: g ft & 

[0017] ( i ) ^$kw<D*m#-&m®&mw.i3.. d 

RAM^^^eV-tJi-il^t** lOMI SFETi, 
^*'J-bW 5 TI/'ftt USEE £ *t7t ■=£ 'J -t ^ T U 4 H 

^<Djsaicges$n, dr AMo^aii^ic-g-^ ti*^ 

2 ©M I S F ET t t^ti^ttiffiRat **: 
12, t& 1 i3 2Z/$&2 <7)M I S FETHflDx. Travail:® 
8S-e<7)'(feOffeailSSlC-^Sfi--&«3COM I SFET£* 
1-***flt««llK*11-C*o-C, «10MISFET 
iff, #3?^«<7)±®lC3BfiS;$tl, *2fiiW f *3CM 

I SFET*«, ¥*#*«©±ifiO*£*K±t-#*#* 

[0 0 18] ^2 "5 ft*«tt*fflI]S&^K 2ill2\ 
DRAMO> J E'Jt**«)tt4S«MISFET (8 
1 OM I SFET) *#iSC#:*«oS (;W/'J3> 
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aw*« < , *3&Lfc> * y wf^^ts ft & > > * >j -t 

;VW^OSIBS<OM I S F E T (SS 2 i3 <t t>*» 3 OM I S 
FET) *v'J 3>*«±<Ott»«±t-Kltfc->V a > 
#*S B B B (SOI) glClStiitCi^ Katttw 

[0 0 19] (2) #«EO**#*«lH]l&«« 

12, me (i) E«o^*frit»lHl»*lltisv»r, * 

1 OM I SFETOy- Ffl;S£, ^SUv'J 3 >§S, 
■«M KR, S^(2, ^*g.ft">'J 3>R£>2U f -?-W±ffil- 
>RK«2. 1 OM I SFETWV-^ • Kl"f VfP£ 

«10MI SFETOy- hm®!2. Xttv'Javtli 
l?ll^<Dtt*!?lffc£*-f--i>^R> tzbx.lS9>rz?- 
> Zfztt.*') 7fvtt4- t tr-lio 

[0 0 2 0] iOi^CSSlOMISFETOV-^- 

jgAi"*- 1 1^2 »J, *^V^(2. glOMISFETO 

■T *> t x. 12"^ V 7- V i tz 12* 'J 7f > t 

t4;ti:ii)« il©MISFET©Llv>«SE 

SFETt^b*,DRAMOlffiMI SFETO'J-^ 
< LTD R AMW ') VV-j ->i#tt*[S]±T* 
30 t^t)*), f lWMISFETA f nf+^MI 

SFETt*5S^i:li, -f-oy- HS«:ft*t4# 
ttfiv'J ^ >* pit u 4/cl2, •foy-l'^I*! 

A s -C#*o — ^ 1 <OM I S F ET* ! pf+^*M I 

SFETTi^S-g-tli, toy- Ht« 

ttflv'J =>>* nit U 4fcl2v Hl«** 

40 i t tc i i) , r- h W&tf p M&&bb v 'J 3 v t-$> s t§ 
[0021] (3)4^, 

12, ffllS (1) ttzli (2) E«0*i»#*aEtti6B 
tzisv^T, » 2 is J: 3 OM I S F E 1 <DY— h^ffi 

s-, #^ B B a -> 'J 3 >r,.#^ b b b ->'; 3 »gi3 2 t>-^<o± 
3 > r^ 2 tr -t <o±® h©js s n t^SK t-rzi><DX' 

h&o :o#g B B B y'J 3>RI2tC, » 2 4^:14*3 
50 1SFETWV-X- KW^>«*t**t4^ltft* 
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izmXZtlX t> iv> 0 S2i3iO''S3<')MI SF 

ETcor- MSHI4, WivD 3>t(5l3rIB]^coft»r55 

«tNi, *2iJJ:U f »3«OMI SFETOr- h*S 
Sr, Ktt->'J3>i:l2l?|BHJfOtt*B5J»«r*-r*&« 

*OL#vMtcofilJ»1££|fi]_tU ¥*^*»H] 
S&=ggcot$jtg£lo]±T-£4o #»fi->V 3>IRtf> io 

j«-r * ^^w^*#^it<752fmi2 t ra - k l r *-*>sa 

EECftKttlo LtzM I S F E T S-J^jSi"* £ t # 
So i*UC4 0 ###&«ISS&§£gO#1£4$ 4 tf{§j|£1$ 
£[a)±T-£4 0 fci5> SI 2 43 4 0^3 COM I SFETfl 

4&« (?>7Xf>, *')7r>m) Srfviiti: 
4 5 v MI SFETOLiv »11^E tSft:x> > 

[0 0 2 2] &45, «rfB (1) - (3) CE«Lfc*i 

nf^- I SFET^itfpf t^WVMI SFET 
S+BlifflM I S FETUfSS'ifttt 4@fi&i:-t 
S:i3i ! fl5o Sfc, »2i3J:O f ^3^MI SFET 

^***#*ailHHSE«UJ:itlf. fflfflSMI SFET 
£2 43 4U-1S3 COM I S FET^aWi|#mi: 30 
BE LT, 3Sv>S O I)|i:J:4MI S F e T co^fcfi&^ig 
4 S***MJ»IIII&36g©14flg*ft^ffU=ro±T§4o 

[0 0 2 3) ( 4 ) *%w<7>*m&%m®®mw.(7>mit 

*&J4, D R AMco^^t 'J -fe;i<£S#?-f 4& 1 COM I S 

FETi, >*>;-b ;ua*r u -r ^cisea s ti/.: > * >; -t 
WH*£coJi:Et:;&g£*u D R AM<o^aia!Su 

"^"S tt4#i 2 COM I SFETt£:fi--f4¥ig#:*?t!IlS& 
«g, itzlt, ^ 1 43 4 Xf% 2 <OM I S F E T (CiDxT 40 
l&3?S$tlIJS&^colt&cof£3S[I]i&(l^3 4i4^3 COM I s 
FET*#l-4#i*#*»!S]j»ssB, o«it:&ffi-e*o 
t> (a) **#M«±Ii:ffii§JJfML, tt&B 
± tc*igfls*« t l±«*t«j Utt» £ ft 4 JM£ A y'Jn> 
S*Iflct«IS, (b) >*'J-tJVTH , fUi£co*J.g 

Sr& Hi 1-41*1, (c) *tb$ftfc#ilH*af*o>±ffiiJ 
J: CfJUiB A v a > f 1= sRT-^Sftffi^ * JKfiE-f * IS, 
(d) tiS#iS*OiIi:*10Ml SFET?rM 
U JiMSAv 'J n >Ji 2 43 4 3 COM I S F E T so 
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SrJBBS"f4XS, (e ) $ 1 COM I S F E T«0±/§ Kfit 
ftSfMiSiSfrf-fcJKJfc-J-aXfi, Sr-S-tr fec0T-i>4 o 
(c) 18 Ufc(t4JMSA->'J n>®^co*^«- 

«*, &mm izmi- z, mm & -> v = >« 

';=»>«±046«R«:»*-r4*jS, 44wli, gftft 
-ft (LOCOS) ffi*fflv»4^tt, «ffiTit*0#ftUJ: 

i?=fTd ^ t^r-§4„ icoi ^ %*mit%m®&i£m<o 
stxtismzttui. bu ib l (i) ie®co*ig#:ftfi[a 

K^g«-SSiS-t4i t**T-#4 0 
[0 0 2 4 ] 

[«WOHJ6<OJBS8] J21T, #f£EcO#|*fc<0?g!g|*IIIiB 
U36^-C#iHBURWi-4o £43, *J60?g®«-SlWr 

[0 0 2 5] 0114, SlJfeOJgJS-Cab*** 

#*aiiis»«<o— w*s?-r»fffiiaT*4o 112 
[0026] m 2 izm-r 4 $ i&mnm&n***- 

*aEKSgl4, 1 cOSMU, B&3E 

S titzWAA b , D RAM«E 
*ttfc«*Bfc«:*-*-4o Sfc, DRAM^fiE^tt^ 

il'Tl/'fgtftB 1 tDR AMC0j§i2[elSS7!) ? ffM?tL/-gl 

aiaKfs«B 2 t*f>is. *t>u**#*«i ui4, 

[0 0 2 7] Ell UiJV»Tlllcofeffl!l(4DR AMO>* 'J 
•b^^fiE^Hjt^-e 1 ; t^7l"f ffiJ^B 1 co8ffffi£7F 

L, Eico*ffl»4DR AM<DJBa20K^«B 2*4vM41fe 
SHK^co— teU8S®j^AS'^1-e ^t'J-tATl/^fffi 
MB 1 UI4, DRAM<0^*'J-t;KOH?MI SFET 
Qra«?ft, Sjl2!ilS&fIi*B 2 *4VM4— te0»ffi 
& A K 14 n f- Y * I S F E T Q n 43 4 p f - -V * ;v 
M I S FETQp* { MSil5c nf t^^MI S F E 
TQ n Joiy'pf ■V^Wl'M I SFETQpli, *I?£1!M 

I S[USg^«fiE1-4„ 

[0 0 2 8] i!tift*iTi:,.SJ?MI SFETQ 
m(4, •>>; 3 >S«T-*)4^!f** ; fS 1 C0±M± 

UJgEg$n.4 0 — ^, n ■ft^Jl'M I SFETQn434 
V'pf+^)VM I SFETQ p!4, ^-mfe&fal <D±W 

± co m.mm 2 ± k ^ s n ^ m S B B -> u = > s r * 4 s 

OIS3±t:M$jlTV'4, Cl co 4 0 1-iSiRM I SF 
ETQmi { /<j^y>J 3 >^S"C*4^*^S« 1 <0± 
W±«:»J»*ilftfc*!), iM^MI S F E TQmCOHV -i 

acotttg«-ff^T-#4o — !7j> nf-t^MISFET 
QnijiO'pf tT-^MI SFETQp?rSOI13± 
UJBfiB;-r4fc*, CitfjMI SFETOtt{1?afl[*^± 
LT^ail8&fe4vM4-tell!SOfi!)^S : 4r[6]±T§ 
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10 0 2 9] 131 KiSV^T, 1 (4, pM<Oig 

p^Sx^, &&VM4 pi 1 ) x;i/i dftSrHtr J; 7 & n 

10 0 3 0] SSIelSS^ltB 2 v»li— telUg&^ttcA 
1 OiffiUtt, *ft*K 2 d 1 ®* S *U «*t 
R2±t::l4SO IB 3#J&j£Stl-CV*£„ SOI13 
14, «-K«*4 KJ: «9£v»U«-Jt$itrv»4 0 -fftfc 

*>, soie3n, mmm2is£v i frm&t&4 

2f#*«l J34t/ffecoS O I S 3 5i»<b#f8iS*tif6li£*T. 
tv^o ;oJ;-)(:SO 1/13 ^'M5£ LT7n-f-f > 
^tfcgsi: ft S O I & 3 ±Kff2J£$*L£ n * 
;Hvl I SFETQnUirfpf ;VM I S F E T Q p 
OlFtSli s fiM?ti> nft^)VMISFETQni3 
Alfpf-^^^MI SFETQpS-^MLt#«ft:i 

-<«&B 1 <0±®K»i, ^SHIiS 5 

jSS*fCv»& 0 ffif!2, *J*ffl«4, 5 14, fcfcx.lf 

->•; ^>mtmt-i-hz. t&x&h 0 soii3ii, m 

ULtzt is v'J 3>WC**o SO 113 Kli 

[0 0 3 1 ] WiRM I SFETQmli, 1 «0 

±®±i::y- MfitI6 *-frLXMWL2titzV- US 
7t, y- hSg7<OMl^i:Mtl oiffitc^BK 

I4> 7-8 nmCRfSr*t4ftS1ki:J: 

t x. If p £1 cO/Ftt^ it ft K K - y * it fc H v 'J 
3 >R 7 a & 4 * > y ^. r > > 'J -9" -f KM 7 b <0«JI 
Itfilt^iio 8 \Z 14 

nJBO^WflJ, fct Aifflt*4fcl4'J >***A$*lTV> 
J 0 ifOi^U, iiHRM I SFETQmlinft*;H 
COM I S FETT* 1), ioy- t-«&7 & pffilOSMS 
A v 'J 3>l7a X-mfc-f *> fc*, mmM I SFETQ 
m Of- * * iHm^mX-f &^*6W<0»Jft SriS < 1" 4 - 
ift<, atiRMI SFETQm<DL£vMimE*£<-t" 
4:t* { fl4o ditlciO. ^^^^^coigft?: 

ii*ni-4wi:^<, i- 8 t f- 

^^JUtcoracOS^fti-^^ < w £: ft < DRAM 

[0 0 3 2] S2RM I SFETQmO-y- hSffi7CD± 
J| IC (4 v ^ > fiftR* 1 5» ft 4 * -V 7 7feftR 9 /9 J B/& 

4 0 ->'ja>a^kRi 014, y- ngyofljicdf 



!0 

IU5pJfflS#ii, ft 43, SjRMI SFETQmCOy- h 
^ffi7li, D R AMC09- K*S.t LT&HS-f & <b OX'£> 
"9, »Slf|l*5<0±®lCI4 7- KlflWLa^JSSitTv* 

[0 0 3 3] — nf t^*M I S FETQ n 14, S 
O I« 3±Kfl2j££;h., y- hiffe^Rl 1 S-^LTS^ 
ZtitzY- h^Sl 2 t, y-HSl 2COM#JCOSO 

10 tLio ffc, pft^MI SFETQp(4, SOU 

y- hms 1 2 1, y- hm« 1 2 oMiicos o 1 m 3 
[0034] y- h*fe^Ri 1 14, y- h«g^R6 tra 
MfiLZtitzz/i)3>mi\>mfrb%Zo r-Msi 2 

14, tzt*.i£9 VWf t* { T*^4 0 4 

fc, 3 lcl4nff^co^M», fcfcxtf 

IttSESfcH:'; >*«*A*it, JFttft^Wff*** l 4 (-14 
20 p^<737F*6^, t x!4***n >#|A?W'' > 4= -co 
4 -9 H, y- h&Hl 2 >/Xf vltftffit^^ 
i6, nf ^M I SFETQnJsiO'pf ^M I 
SFETQpWLI ^f^E WSJitt* l°l±-C # J 0 £ 
ttizi »)^*#:*«|5IK**<Ol4«l*lRl±-C*4o ft 

y-hmffii2i4, y >y^f->Ruftx.-c, 
7 L >4>&v>i4 j e i ; y-r'v^, K-ttv'J 3>tuij^i:tt 

*MSS:*:*i-4*t^ * 9 , -C04 -9 tcttm*M#lLX 
y- h 1 2 SrflfgR-f 4itU4*)L# bHHKEEOM 
30 ^H4*[6]±i- 4 ^<75T-*4o LtztfoX^ y- hlS 1 

2 co^*4(4 5' >yxx >*4vM4 ; eu -xr>izm.hfx. 

fLl4*iv^ 0 3, 1 4 14, v>t> 

*JLDD (Lightly DopedDrain ) Wis £ Lti 
4 v> 0 

[0 0 3 5] nft^^MISFETQnfiitfpft 
^-;WM I SFETQp coy- Hi® 1 2 co±SUl4v'; 

3 va^tii*' <b ft 4 * * ? -fmrnm 1 5 a*jgja s a 

40 l 6 * J BS;$tL-rv^ 0 

[0 0 3 6] nf+^MI SFETQ n 454 D-* 

pft^Ml S F E T Q p <0^*tft**#fai* 1 3, 
1 4<0±StI(4, >R1 7* ! JM?ntv> 

ho *>VX7->mi 7 l4il^KSt-4 !9jTMT-§, * 

}f> *-)^^—^ 1 6 114 0 y- 1 2 

? ili, i O i ^ UT^**!^ 1 3 , 14CO±® 
i:^^f>Il 7 #i)SSii-CV>4 /:«!>> SOU 
3 ORJ¥A«J» < ft <3 ; 5F*6»**#^« 3 3, 1 4 **» 

mtsn-cfc, -E-co«st«-/hS <fjcti { -cia„ £ 

50 ttU4»J, jg2[Ug&^4 0 f -«S:[llSS^i3it4*i : -coii5ai 



(7) 
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[0 0 3 7] MMISFETQm, nft*A-MIS 
FETQn^it/pf ;VM I SFETQpli, IK 
ISi|*Rl 8T«teiirv>4 0 JffiS&fiRl 8li, tzkx. 
If S O G (Spin On Glass ) R. TEOS (f f7>h 
*v->7 V) SrUm*'* i L ^7 Xv CVDftCi IJJF^ 
SJiifcy'J 3>StfbR (WTTEO S&fbRiv^) 
i«CMP (Chemical Mechanical Polishing ) i£Cl<fc •) 
¥il<b$*t/iT E O SSHfcJKfc i tfT E O S^fbR<0?I 

[0 0 3 8l *M«*6«1 8±Kli, tfyhiUBLiJJ: 
tfSSlJIEttl 9*«$ntV'4. fcf? hi&BLiSJ: 
tf* 1 SEIft 1 9 li, tz t x if Slbf- ?>It?> 

•7 b»BLiJJ:trj(SlSEai 9*fit6#MfcLTDRA 

if&lJfESU 9 t±, ftCKWtiiTKRSCM 

[0 0 3 9] hii&B Lli7*9;7'2 0 £tf-LT— *fO 
SiRM I S FETQmK#*Sft*^«W*i*frffi*8 
K««Sii*o /7^2 0li, fc£x.lf n®0^*fiU*« 

^20tf7 h&B l t o«^g|5i;i±3^;w > ->';-«M 

[0 0 4 0] glBEttl 9(4, ^77*2 2 ^Un 
f - * * ;Htf I SFETQniiia'pf t^- ;VM I S F E 
TQpO^«lf**Wl3> 14±tC5gffiSn^^ 
^^fVBl 7 IcSSt^tlic 7*5^2 2 li. fztx. 

ts3nt*9>mt 9 >rx7->mt?>mmwkt-ri>zt 

* ! tH. -7"9^2 2 t>F*ei»#jl|#«i*l 3. Hi 
OHKIi* 7^f>U 7 34 i 7?^$tLTv^^a6«^t 

»^iiml, all-*- a' c ttfX'&z> 0 

[0 0 4 1 ] \£v h&B L i3 i ITS 1 JfEii& 1 9 li. Jf 
FI^§I2 3T«fciitv>4„ I^«6SI2 3 li. fci 
xlfSOGR. CMPttJciOSFffl^Sit/wTEOSK 

<bH. TEOSifflofflilctiit^r-l*,, * 

is, kf ? h *&B L is i Zffg 1 lEi 1 9 li v 'J => >M-fb 

[0 0 4 2] JeM«il£K2 3 0±H<DB 1 «ttKlitfl« 
gmfflO* Y'<->* C* J ff^^iiTV^ 0 **7* 

i/9ctnm\z.mtm2 4-t>wj&$ixx^z> 0 mmt&2 

4 life tit If ->U =>>mmt-tZ>Z ttfX'Z. **7* 
•/KtM l-f^-f £ d t K ± •) * -V /< V * C 07*i^ 
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(-LT«lWlniXlwi*lB+*di:ji»-C**o ®Fb1*6 
gi2 3 0±®i:ii->>; 3>SffcR* , J£JSS*i.T<> J: 

J'COT»tf2 7 Sr©«i-*BROiy h ?/< 

[0 0 4 3 ] *r*H s s9 Cli. JiMRM I S F ETQmW 

^*tft**frfSHJ8 U»«**L*7*9^2 5K. 7'5^ 
2 6 *^-LT«^c$n&T6Bm@2 7 t, fcixIfv'J 
10 3>S<fbRi3J:WWfc* V^^*»?>**fFftil6»R2 8 

[0 0 4 4] **/<v? COiSKIi. JttX-lfTEO 
SBKbR*&«:**&ISll3 0 ^U|2IES3 1 
M?ntv>?> 0 ^2JgEJ&3 1 li, tzkz.\$*9 > 
r;v5-7ARii<ty f a'fb^^ >Ro»*Rii-* 

[0 0 4 5] Sf§2JiK§l3 1 li. 7'v^3 2 £7>LTfjl 
lSEi&l 9 UjgMSii&o ^2lE*t3 1 li. 

20 -f=77Z 3 «r^LT7"U- h^ffi2 9 IzmmZilZo ~f 
7^3 2, 3 3 li. tzkz.lS+9 >m i5±l>'a.it * 9 > 
©»M*t)4i8tli:CVDSi:J:i*^^fi' 

[0 0 4 6] UK 2 SEi&3 1 li. Jf IHItt^H 3 4 
il^o SK*fe^SR3 4 <0±gU(i^2^E^3 1 t|Sl# 
^^3^Elg^BE$itT'b mNim&Wk3 4 li. 

JttiltfTEOSKfkBI, SOGMiJ itTTEOSKfb 

[0 0 4 7] ^IC. ^^J4<75 7T^<0^^fr*aH]SS^fi 
30 Oiaj£;£?££ll3 -H 1 8 5r fflv^rXglllC 18,^1" ^>„ 
H3-B11 8 li*&W<D-nM<7>W*m*>*&i*&m®t& 
mm. <T> SSjfi 73 ft O— 0!) Sr IflJK I- ^ L tz Bf ffi U T* & * 0 

[0 0 4 8] if, p3gO**#*«l±Ui»»il2iJ 
i yf^jgal v 'J n >^T-*^. S O 1 m 3 ^fiS; ? ii/i S 
O I (0 3) o 

[0 0 4 9 ] DRAMO^tV-tMWSn,* 
XH3 5^ISL, C«?)7*H/v7.H3 5^T7, 

lt, so i v 3 is x if$&mm 2 

40 JMMMMKl OiMSrKttii-* (14) . i^f^^U 

[0 0 5 0] -^IC ;o*itfl:*Sio±Ii:ai3 6 
SO IJB3Ua«3 7S-7TM1-& (15) o «i#3 
6.3 7 mzmziitel&ny * V 'J 7^77^ iJ itfi 

v*>ymm*m^2>c a?S37ii, tt»K2#»mt 

[0 0 5 I ] l-^^bSrML. « 

it 3 6, 3 7(75 rtSB (;->•; = >KftK*JKJSL^, •> 

'J =i>»ibR3 8 ?r7ttx.lfC VDSi:i "9HI«L, iS 
50 «3 6, 3 7 SrS*jitf (16). 
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[0 0 5 2] ^tC, ±*J:O f SO I S 3 ± 

Oy , J3>lftl38tl!jl*LT»ifi«4, 5 fcffM 

-r* (17) o y'J 3>SE-fbM3 8 im^i-^mi. 

#I^T*|4„ tix.lt SO D13±<Dv'J 3VS 
-fkiI3 8<0*^f 1* CMP (Chemical Mechanical Poli 
shing ) tfcKiOffleU l±©v'J 

0 I« 3±<0>"J 3>®HklK3 8 ICJ-y-^V^iSairp 

si- an , t x. tf -> n > mat ZM&tt * *«^-c- 

ifc&o CMPffi«rfflv>S^(CI±, a?»3 6> 3 7 

«*jejmo**flt36« 1 ±i3 J: S O I If 3 ±K v 'J 3 

[0 0 5 3 ] fris, 1 H X IfS 

[0 0 5 4 ] JfcK, 1 Oft14fl|i*l=«k»'fkft 

* >nt>y | Jt'f MRJ3J:U f vU 3>£<fkfl££«;fc 
Jta-fio 7* h UvT. H3 9 £-7 7. * i L 

Tv 'J 3 vS-fbK, ^y^f'/yn-f KgliJJ:t>*# 
&A -> >jnylt7*h'jy/77-( t£«is J: -y f- 
y^Sf^Iv^^-iV^U ^-HI7 (7- 
K«WL) *J:tf**?:77Mt!l9*j&Jft-*-* (H 
8) o 

[0 0 5 5] SOI13 OSttfiS«^ft»fktt(= 

J: Or- HftKill 1 HC^ftifilO 
£MlC* >trXT >BU3 XZfisV 3 V^fkSgfcJK&itSf 
i-^o 7 * h Uy^ H4 0 *-?X9 t LTv 

V = >^'fkffili3il>*^>^ r ^-r Vjgfc-7* h 'J V^v 7 
8*15 £ i tf^ y f- > * ffl 9 > r L , 

(09) o 

[0 0 5 6] JfcK, iSiRM I SFETQm^i^nft 
*JVM I S F ETQ n #7TM £ ft * 113 9 

U7* hVv*7s M4 1 *3BJftL, 7*H/y^H4 

1 J3 J: * -V y -7**6^ 9 . 1 5 i^x 9 t LX4 * > 

AL, *#6tt¥SMMI« 8 , 1 3*JBJ£1-4 (HI 

0) o 

[0 0 5 7] pf^^WISFETQp **®fiE 

j£ U 7* H/y^Hg4 2*iU t *t7 77fi*fBI 1 5 
5- t LT>f tySASi: J: 0 pS^Mtittx. 
Iftfn >*jgAU flcfgJA 1 4 itetitlrb 

(111). 

[0 0 5 8 ] Wz y 1 ©£®C: v 'J a >S<fk 
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(BliW h Uv* hK4 3 iltm-fko 

%<D'&, *<Dy* y MR 4 3 £v.7;7 i: LT, flj 

Ikv 'J 3 >SMk«***te:t yf y/L< B 1 

BfUBfli^or- hm«7cDflJMl--9-'f K-7*-;i/^^ 

—9- 1 6 iMl&lrZ (HI 2) „ ->M K-7 

7. ^--9- 1 6 *-?X9 tcLT/f : *fi!®«rgeSl^fi<)tr'f * 

[0 0 5 9] -^U, 7 * h Uv.7. M43 £B£*U S 

io o imz±.nT-m.^s^mwmn.\ 3. n±i:^>n' 

fyll 7*S#ja*i£KJ:%JBJK1-a (ill 3) 0 - 
>7**x >^ 1 7 O3KfiK<0Pg, t>f K 1 ?*-^^" 

--9- 1 6* J f^$ftTv^ y^ryii 7 ty 

- h fl,® 1 2 i * J v rftt^o 

[0060] (o^mizsoGm^m 

i 4 0 0 tSSOiSgf^ a 7 Lfct, 8 0 

CVDSi:li)TEOSK1k*f**U()J:v>. 

ft, SOGK**v»liTEOSa<kBt«:CMPtt«:fflv» 

20 Tflfjsu ^<o«ffi4-¥ffi-fki-^»o ifticj: or- h* 

m 7 i3 J: tf* * -y ■7**£iS)R 9 *S:Ma T 8?M £ ti 

5, Sffi«r«Eif-^, CMPKJ: 04CfcSOGRS 
T E 0 S K<kM±^7> 9 7 v?-iz£ 2> tnfliiffite-t i> tz 
10. $f,^TEOSM<kR*Jft«LT4J:^ e C:<OJ:t 
ULT, SMil 8Srff^1"*o 
[0 0 6 1] * e>C »M*fe»«ll 8U«a?L*B8P 
L, 7"7y--f V7*v4-iiLr v c^lC/F^^K--7-$tt/c 
£iftfl -> 'J =i L, - v 'J 3 >Rt C 

MPfti:i')ffiLt7'7/2 0, 2 5 (II 
30 14) o fcis, iO«tt?Lli. 2SBOX7f>/KJ: 

0 P^flP LT*ig4**« 1 (OiSfiJi y f- > 9i^±-t& Z 

[0 0 6 2] ^C, nf ti^MI SFETQni3<tt>* 
pf-t^MI S F E T Q p cO^^ft**-*^ 1 3, 

1 4±o^y^f>gl 7* { mm-fi> i -5 »c®ra*6S 
Kr E««7L «> » «r ^ tf « Wtt»il 1 8 ±lc tz t x. If S 

it*9ymaxv t 9 > 9- xf- >m* ?z t tuxs* v 9 m 

tC LXm.it* 9 >mt3 X If 9 > ^'7. f '/I*?)* -& -7*9 

7-2 2 zMfc-tZo m\t*9^mt, *9>ma 
xvmit* 9 >m<ommmtir i> z t i>xzz> 0 

[0 0 6 3] 1 0«i:fcJ: A-ldT^k 

*9 >mHXXf9 >9-X-r>mi:. tzkz.liX'iv 9& 
i:i <on%>kmiL, ztiiy* h 'J V9"77 4 t YJJ 

3-v*>9tmi*m^x^9--vyL. t'-y k«ibl 

i5il>'^l^ge^l 9*JB«1-* (HI 5) o 
[0 0 6 4 ] 4iJ, Vf-y h«SB L i t>*« 1 ^ Scl^ 1 9 
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[ 0 0 6 5] >k\Z, *ifl:*SlOtfi:tiitfSO 
GKS'ML, iiii:4 0 0'CgS©iai-C+a7L/: "> 
ft, y?X7C VDftl-i 19 TEO SffiHbK£i£«-f 
&o iOT E O SffiHbR* CMPii*ffiv>tf 

y * V 'J V^77^Ii(07*-*^v-yVS:l»l±t 

Sf»i:TEOS*ftRt*«LTC 

[0066] inieiiR2 3i:8ftt?Linnu 

#-|.£ b h b -> 'J n >Bt*CMP£K J: »> WJS y 2 6 20 

iMfSL-rz (mi 6) o 

[0 0 6 7] 1 ©^fid&lftR 2 4* 

mm-fz>o t&m&2 4 ©itaii-^xvc vdk * 

^ti ! f^ -tOJUlffJifcfcAWri. 2 fi mitJ. ft 
%iR2 4<r>ymmztztx.\X2 0 0 nmRH^v 

# 5. 

[0 0 6 8] * t^y? C*^M$n^H«<7?ffi 30 

*S«2 4 £«*J&J«U -^5^2 6 Sr»Ul*-**o * 

LISAS' U n 1 ©£ 

SKJtffiU 3 <b lW^EK.y'J =»>BMb 

BS *„ #«£flS"J 3>RKJi'; >* K 

li#T-^ ^ORfliO.OS/amttSit^ti 

*v>jtJ6 % #8hft->'J n >Rl4ff OrtSBtct^x^y* 

tt«r#A-rtUir, S"j3>BKtRliS0GR*>*vM±T "0 
EOS*fflKtCVDtti:J:4 v 'J 3 vSHfcR tti- 

[ 0 0 6 9] *£iitR2 4±<0v<; 3 >g£-fbR£s i 

iT^efl^'J 3 vR&KfcSLT, COTSB* 
I2 7WSU 7*FUy'^Hi7X#tU7i 
y hxy-T-v^fc^U ^ , ;-t*7l"fW (B 1 tI 
1*) CDjf£ij£JR2 4 JSi^fflffiv"; 3 >BEfkK*|»*i-4 
(HI 7) o -ftt-i t)TSB^.S2 7i>mtH^iXi>o 
[ 0 0 7 0] ftfc, &&R 2 4 <7?x ^ 5?»»(4, 9 * v 
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m<OZ 7 U»*Tli«:v»*«" IIS#o/j*«iKi- (Eft 

[0071] #ic, Tgemffi2 7 see tarns ^i±»a 
[0072] ani-^* >mitzt tl\sc vds 

let i9*«-f £<, 7* M/->** Htflv»TB 

lb-? 1 * > R£ i tr &mik&it 9 y 9 >vm £ * 9 - - > 9 

L> 8iM*K2 8 Jsiy-'-ZU- HS2 9 Srj&JSi-fc 
(Ell 8) o i«5i7i:LrT»t«2 7, §fi*£i«R 

2 8iJ •fctfT'U'- HS2 9i^iS + t/<y?C^I 

[0 0 7 3 ] TEOSBHkR**3H***l © 

^ffilcitf»Lr#6^R3 Oil, *&*iR3 0i:88W 
USD L, 77^3 2, 3 3 SrMti. 7"7^3 2, 3 

3 14, >^i?/a-fb^^ •yWSilifffrlfO 
£BUJfe«U $<bl-/ctx.lfr9>7--y hCVDtti: 

ti:±i]Mt4it#-ci4o ftU, ^^visio-'a 

*«i o^IKf^ >R> -^A^^io-'a^bf- 
LT^2SEiiS3 1 £©JS;1-&o :<Oi 7 ICLTU 1 K 

[0 0 7 4] TEO SSHbR. SOGRiiia' 

TEOS»-ffcKS:*aLT:iiM«MRRS:»jaL, »2S 
Se*A3 1 tra«H»3SE**JK*LTfeJ:v» 0 

[0 0 7 5] *SH(SOJg]R«)^»#:*«BBS6«KJ:ii 
If. IJRMISFETQm^^^iSns+ifl!* 
SllCML, «i2liaab*v«4— ISUROnf-i'* 
MI SFETQnisJ:D f pf-+^^Ml SFETQp 

Srso imz±.\z=fcWLirz>tz#>, j x&iz&titzD 

RAM^Kti b t tie, ffl2lltt*4VM4-|8:ia» 

T*§^>o S fc, M*?M I S FET.QmCOr- Hi7 U 
Ji^M I S FETQmOiltli I4j£w p M^*E%»^!l5 
S£i:«A£ft^#*S B B B -> V 3'/R*fflv>4fci!), 
MI SFETQm<75f- J r^^^^©i^E?riS<-r^.- 
b%<V-*mffi.*&&LX'&2>o ZtHZX*). DRAM 
<0'j7l/r>iSK|SlifiJ„ J/c, nff 7>^M 
I SFETQn^iy'pf + 7«)UMI SFETQp 
- nil 2ifi>{rx-f->Bkt-t&zb\ziL *) . *<r> 

;VM I SFETQniJil/pf f i^MI SFETQp 
oT>«*fi#««n, 1 4±t:^y/X7>Ii 7 
*MtJfc*, SO li3±i:M?^4nf + 7-^ 
MI SFETQnjSl^pft^.Jl'M] SFETQp© 
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13, i 4 o*BMtniBH-r*«a:o 

[0 0 7 6] fcfc, **ift0^18-Cli, r-hmM7H 
£ft A v 'J n VKda X V 9 > if 7s t- > v 'J * W KKofB 
lliffl^:i#*M^L/;*>% #/f <D#*S,H v 'J ^ > 

[0 0 7 7] iMiRM ISFETQmlipft^JV 

MISFET-C4ctU<, i<0»-&, #^ B B B v'; 3 

«ffi*ftmEE«fc*# < LT'J - 
[0 0 7 8] *«S©iitli, y-FtSl2 

-> U n vjR, A y'jD>gt v 'J "9" -f KK t <0 
ETQnj3.fct/p^*;Hvn SFETQp^iW 

13,14 <D2ims! t a -> *J ^ > mm. 

;UM I SFETQ n & & Xf p f- -V * ;HvI I S F E TQ p 

[0079] #$£ifcw^&-eii* ^nf'/ii 

'J-«M KM, l-y'Jt'f KKfr*ottiv>„ 

[0 0 8 0] JiLL, ^tiaoT^^n^^ 

[0 0 8 1 ] Tttxlf, *HifeOBSST-l±, D RAM© 

8&**, n f- * ^;VM I SFETQntpft^MI S 
FETQpti^iiffiilMI S0fi&-e*>4^l-S 

So 00 x. If, ^^-^Fr/y'xnjFET (June 
tion Field Effect Transistor) v»«i — jfetfjfc I G 
FET (Insulated Gate Field Effect Transistor) ^ 

I S F E TI±p< -=e U -t^7 U-f fS*SB 1 O^lciSffl L/c 
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"iBt-e**o rams 2 7, gt^ii2 s, r 

U-HI29, SlBBEm 9, US 2 9 Gift 3 l£ 

>*«**0«H=JB«L *4VM4 

10 [0 0 8 2] 

[0 0 8 3] ( 1 ) DR AM£#-f £^aS#*«!3S&=& 
BKjSHT, SOIiSiOMI SFETOHSttt^ 

o 

[0 0 8 4] (2) DRAM«r*i"4¥»fltiHlilB* 
fiKfevT, f^tCI^iSOIMISFETOLi 
20 V^^ffi(0*IJ^t4^|6]±T-^^o 

[0 0 8 5] (3) DRAM£*1-**«#»«!aS&=gE 
^t'J^JVMIMI SFETOiiO^ 

[0 0 8 6] (4) DR AM^^i-^*Sff*«ElS&S 

[0 0 8 7] (5) DRAM*m-rz>*mtt-Mm®&3i 
ii:^v>t, fOti:fflv>4S0IMI SFETO*ttic 
*»fit & - 1 ** T § 4 o 

30 [iioffi^r^] 

[Ell] #»9§0-HJfeO^S-e**¥*#*»EK36 

[H2] *^«o-H4feo^r-*-6^«^*fSlHlsS^ 

[13] *«^0-*lft«)Jg»0*j»«:*aDIItt»«0 
^ii^vi W —m * 1MM U ^ L Wf Mil T- * £ o 
[114] **WO-|EttOJKffiO#il!tft:*aiI»*«0 

[i5] 3|c«^o-iiifeo3B»o*ai#:*aiatt»«w 

io Mii^ft W -011 *• 180 1-* L ISfffiH T-4> * o 

[i6] ^m<o--mm<Djfm<o^m^mm^m<o 

[17] *«93o— Hffi©j&SBO**#*«EK»B«5 

[ID 8] *5fe^O-H*fe03KSfiO*»#*«llK««0 
^iS^-ft <o-m * 18* ^ L Wf ® HIT-* Z> o 

[19] ^^w-HMo®!io#-jf#«aiIK^fi© 
SHj6*ft<0-ffi|*ieJW^^L/:ISfffiBIT**o 

[bio] ^nwo-iiifiojBsso^ftftaEiJSSsa 

so O « it <0 — « Sr 180 l w ^ L at Wf ffi HT * 4 o 
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in 2] *§£w<o-um<D%m<o*M>&&ft®&&m. 
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